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(57) Abstract: 



PURPOSE: A data transfer circuit is provided to produce a latch 
circuit and a level shift circuit as one body circuit to decrease 
the number of inverter steps. Therefore, a data transfer time can 
be shorten. 




Si 
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CONSTITUTION: The first inverter(21) and the first clock inverter 
(22) control a clock signal(MOEjB) and a data signal(MOCjTD) 
received as input signals. The second clock inverter(23) latches 
the data signal(MOCjTD) when an output signal of the first clock 
inverter(22) and the clock signal(MOEjB) is "HIGH". While, the 
second clock inverter(23) shifts a level of data signal(MOCjTD) 

to VDD of a power source when the clock signal(MOEjB) is "LOW". A level shift circuit(24) receives an output signal of 
the first clock inverter(22) to shift the level of data signal(MOCjTD) to VDD of a power source. The second inverter(25) 
receives an output signal of level shift circuit(24) operates a data buffer. 
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(54) d|0|E| ^H-^ 



ej|*| a^i #a|o{| E.^# cflo|&] ^.sH^irl a|^}§ #o|i^ e 

CHI 0 1 BH M£H^3£| Zi°^M, gaj a|^^ £-||0|&) *l|<H*|-fe *|| 1 ^ x|| 1 ojb-jE^K Ap| *j| 1 

§bh o| on e-H o | ^aj^ ^ba Ai^^h "High"^! to) E||o|E-j< HHx|A|^|^l di^ "Low"^ ciH VDD 3S£1 £|H 

M^fe Bflfll §a|o|| ahi 2 °J^N^K £PI *il 1 £jtH&|s| i 5 ^ A Jif £>oJ Ej|o|EH# VDD SSH 

S EH|*j ^ s|^£K a} 7 | £ ^*j He «e*£!£» a> 0 |. c||o|eH umm ^-g^fe Ai| 2 °Io-|eH# s 

IfSfOi ^AH£j # fgo^ ohcK 

£E 3^ & «g0|| C||0|&| M^H^Hi S|SS| 

£ 4^ & tte<H| SIS CH|0|EH H^HI S|£S| E=K>|°Ji 

^£JfL«0]| CHS-^SSI AJD| 

21 : Ai| 1 o\ti]B\ 22 : *il 1 S^j eJtHEj 
23 : *\\ 2 ^ °!u-|EH 24 : *m 4H^5=. 
25 : Ai| 2 SJtHEi 
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& Q\o\b\ ^^(Data Transfer) S|So|| ^H^, cH|o|eH a|t}§ JH-fcWfccil ^^^^ ^ d||o| 

£-1 HSH^it) s|^o]| 50|cK 

ftju|.E|©3. cH|0|E-] eeh^s) A|£K)|£I- g^j AJJ^ ^(Low)7|- S| O) C||0|&| >Ji7f *^ 4! £(DOjT)*W £|feE|| SEL|fe A|7} 
J 2.|D|o[CK 

0| 3F, *jJ?.g 5ES« Sj-ZL3F0i #EH°| Dj|0|E-| ^Bjj:^H ^g^l-S Cr^h I>^|-. 

£ 1E SBH^i ^|o|eH HBH^iq ^ErtH ^l^£0|n, £ 2^ cH|o|e-| H^H^it] *|^.°| ^ EK)| ?J.£0|c|. 

£ 1011 iA|3[d^|-^o| t #q ds(M0EjB)£ r c-l|0|Ei d JL(M0CjTD)# ^cH^ ^| i t xi| 2 #^ £ltH&|(i 1 ,12)£h &7| # 
^ 4J^# BJ-a^l^lcH *il 1 ?JbHEH(13)2K ^7 1 4lS7 r "High"Si ecu c4|o|e-|# eH*|(Latch)«fe- eH*l S|£ 

(10)£h aa|2 S^j 4!s7h "Low"S cm S2J- 31 VIS VDD SS^-S. ^HH(Shift)^ am £|S(20)£K ^7| 41 

S|S(20)a| S^M ^>o r ySA|^|o| E)|o|E| fcHB|(iEao||fe £a|«e|x| *il 2 e!*1M(14)S ^F«S 

0i7|AH AJ 7 | efl*| S|S(lO)fc *il 2 #q e!fcHN(12)Sj AJ 7 | X{| 1 o|^ E ^ 13 )o| ^AiJr-i- x|| 3 o|HiEi(l5)^ ?&S\0\ 

4i S7 r "High"iJ ctH ch|o|eh# eH*|fi-cK 

5E», ^7| Bfl*j 4| = e S|S(20)fe *il 1, *ll 2 PMOS HS?X|^&|(Q1 ,Q2)2|- *l| 1 , 2 NMOS (Q3,Q4)Je 
C K 

Ap| xH| 1, x-i| 2 PMOS H^HA|^E-|(Q1 ,Q2)^| EL£\\ 21 E VDD ^S^m, £P| zfl 2 NMOS BBHx|^Ei 

(Q4)S| HB^oj-B VSS SSoi| aaslDi, >y-7| X|| 1 NMOS MaHx|^E-|(Q3)£| Helle!*!- *\\ 2 NMOS HBJj x| ^e-| (Q 4 )o| 7i|0|H 
^ #7 1 Efl*| E|^(10)S| #^a|^ 7 |. o|7^JL, Ai| 1 NMOS ^3*1^(03)^1 7||0|HO||^ S>| «S| A] s(VPERI)7|- 2\7[5\ 

^7| Ai| 1 PMOS ^£HA-|^Ei(Q1)o| 7«0|ea|. *|| 2 PMOS HB_H X| ^;E-| (Q2)— I :£S^7|- SS=I^, £P| 7H| 2 

PMOS HSHX|^E^Q2)°| ?\\0\^9.\- *\\ 1 PMOS M?HX|:±:E-UQ1)°| g s\ C[. 

zl&IZL ^7 1 zi| 2 PMOS sgx|^:E|(Q2)fi|- aH| 2 NMOS ^|Ha|^e^Q4) a^|°| ±2_±7l «^EHm)o| s\o] x\\ 2 
(14)S S^°[eK 

99, ^7 1 a1| 2 NMOS HSHa|^e^(Q4)-^ iS^J" ^SHAj^E-lolXL, *j| 2 °]Ne-((14)-^ 23^ °JB]E^ ^-Aj^ 
#7\s>\ ^o| ^-a^£| geno| c:-i|o|&H MBH^ifi S|^.o| s^s. ^g^a ^c[. 

£E 2CHI £A|« u\s>[ ^o|, MOEjB 4JS7I- "High"o||Ai "Low n ^ c £o|^ §^ *i| ^ ^ ojb-jE-J (1 1 )7|- ojoj| o| #(Enable)£|CH ± 
— MODjTD d^^l U JSS Sb^o) A]^(Delay Signal)# A J^^, *il 2 o|^E-|(i2)7^ #(Disable)^l cH ±^ B 

0|| ^H-jE^ g£i|0| p}^ ge^|0|S k£ A ^^71- ^Ajj£hc|. 

o|cH, 47H^| Hsha|^e^ 5||^ 4^1 — — S|^.(20)a| alia 4H^^# S^W VDD S^H^. 4!^7F 5! Etsj oj| 

o\Bi u-\n\m ^^a|^|7| ^|o[ Ai| 2 ?JtH&|(i4)# #3^01 #^d^(D0jT)# #^e>cK 

o|£F~ ycHS MOEjB A JS7^ "Low' A-j "High"^ 3 ° fll 1 e!tH£|(1 1 )7j h|h xj| 2 #^ °Jy-|EH(12)7 r 

^JcH|o|#£|cH EHxl fi|s(10)» ?^ofo1 MOEjB 4Js7 r "LowVf S ffH;;^| o|3 ci|0|E^ S^ds(DOjT)^ ft^«MI S^h. 

ofg i c-ilol&H ^HH^Hi a|7J-o|£[ s| D |^ MOEjB 4lS7|- M Low"7^ £)cH MOCjTD A J^f DOjT a|;£:^x| ^^Ej| a| 



^, eh*| s| sal- Bill 4H^B S|^7|- ^^J^o^ ^AH H |oi eltHEj ^7 r ^o r c||o|e| H|H±:i£l a|z}o| i=a|ch 

S ^7|2f ^-e #BH^I eH3o|-7| ^|en 50^ b||^ §a|o|| ^S^l-oi oj^ 

N El^# iS£^ q|o|EH H^i^iil a|7}§ #o|£^ oh ch|o|eh ^bh^si ^|g^q| n s^hqi ojcK 
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Jg7\Q\ ^7A% ^op| ^| oj- & «g^CH| fi|oj- Df| 0 1 H£H^:i*1 g&j Aj^fif- CHI 0| E-H *{|0)S|"fc 7H| 1 

°j *{| 1 f|2H oja-jEH£|- t ^7 1 7H| 1 g^j £l b-l B-j o | #^a|^£|- "High"SJ aH ^|o|£i# a|7|ji m^ £l&7\ 
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£K Ji| 1 ^an o|biE-| (22)2-1 g*o|- E||0|E-K VDD ^|£Iofe t|£H S|^(24)£h EMI*] £| 

£M S|S(24)2| £M Qj|0|E-| bHS)(£A|£|X| 8J§)# xj| 2 21^(25)^ ^g§cK 

SEah &7| t|EI s|^.(24)^ Ai| 1 , Ai| 2 PMOS SeHx|^&](Q1 ,Q2)2|- *i| 1 , J\\ 2 NMOS x|^Ei (Q3,Q4)S 

£p| xil 1, Ai| 2 PMOS ^^A|^Ei(Qi ,02)^1 VDD £j£J°ll ^S^i, ^7 1 *i| 2 NMOS H£Hx|^Ei 

(Q4)£| H£i|°l^ VSS S^oi| <^3i|o^ ji| 1 NMOS H£H x|^Ei (Q3)°| ^^|°J^ aH| 2 NMOS H£H *| ^Ei (Q 4 ) °| 7j|0|H 
^ £M 1 ^JbiEi (22)^1 m^tl^Jl °J7^ZL, ^7 1 Xi| 1 NMOS M2Hx|^Ei(Q3)^| >i|0|^^|^ £|-^°| >J5:(VPER^)7^ 
?MS\a\ t #7\ Xi\ 1 PMOS ^eH^|^Ei(Ql)°-| 7\\0\^2\ X\\ 2 PMOS H^H Xj^Ei (Q2) a| ^2.^7^ ^#£>^ 
2 PMOS B£HA-|^Ei(Q2)°| no\^2.\ Ai| 1 PMOS M£H *| ^ (Q1 ) o| ^B°^- ^a^!^K 

^7| Ai| 2 PMOS E.^\± L B\(Q2)2\ Ai| 2 NMOS ^^Hx|^:Ei(Q4) Alo|a| ^^^7|- §§ #^E.^0| HjOi Ai| 2 ^EJ^EH 
(25)^ ft^^Jl, £p| s|^(24)S|- Ai| 2 ?Jo^i{23)^ ^th^K 

1^, A^7| ji| 2 NMOS ^=Hx|^Ei(Q4)-^ JlSa HSix|^Eio|2L, Ai| 2 ^^(25)^ ^J«HM^. ^S^K 

&7\S>1 ^0| ^-AH£| ygo|| °|o[ D||0|Ei H^H^Sj S|^.2-| ^Ail^l ^SohS ^" C K 

£ 40l| £A|ffl- «W ^o|, MOEjB <AsL7\ "High H oi|Ai "Low"^ SSS 3^, H 1 £1^^(22)7 1- ^!o||o|M s\H *\\ 2 
ojHiEi(23)7^ c-\MM £\o\ MOCjTD in^ 3S£|cH 4^H°I ^^xj^Ei^. e\\^ 4IHH s|^(24)oj|Ai VDD 3 

ojo^_ Bii^jol ^iHH^oi Jig ^ (High Voltage)^^ M\ 2 ?l^^(25)m ^ <!> (DOjT)-I- S^K 

olfihfe ycHS, MOEjB £J "Low-'oilA-i "High"M 3^ ^ 1 ?Jo-)N(22)7F ^\MM «| 2 £l^E)(23)7|- 

ojoj|o|^ s]0i sl^SF-^ iM Ai| 2 #^ o]UiEi(23)^ Ei|^ ^|HH 5|^(24)^ £H*I S|^# ^moi MOEjB ^^71- 

,, Low ,, 7^ s taitfM 01a eiioibi* i^aj^ <m^# s^k 

WrMo\\ ^l5[0i Ei^r# #gJ°^M| MOCjTD dS7|- DOjT g&£|^ x|7j-g #ojcK 

Ol^OilAi Ajog^ ^0| Hfgojj o|^ ci| 0 |Ei ^BH^Hi s|^^ a-E s^7|- Si^K 

^, Ci|0|Ei HBH^JBj S|^o| DJIolEi gg ^5E# t> tA ^A|^ 4= oic|.. 

(57)8*31 

^llfif Ei|0|Ei Aj^^ Ai|CH3fe Xi| 1 ojUiEi °i Ai| 1 oj bi Ei 9\ t 

n 1 SJUHEHSI §^a|^ £ |. gen A|^ 7 |. "Hjgh"^ Iffl C||0|El* S^t:|a|7|Z1 >lj^7^ "Low"^ ttH Bfl^# VDD 3 
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